PCT/EPOO/07957 

PATENT COOPERATION TREAT 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

TONSCHEIDT, Andreas 

Ericsson Eurolab Deutschland GnnbH 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALLEMAGNE 


Date of mailing (day/month/year) 
16 October 2000 (16.10.00) 


Applicant's or agent's file reference 
P12156-KDK 


IMPORTANT NHTIPIPATiriM 


International application No. 
PCT/EPOO/07957 


International filing date (day/month/year) 

16 August 2000(16.08.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

08 September 1999 (08.09.99) 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date Priority gpplip^tion Np. Country or regional Office Date of receipt 

or PCT receiving Office of priority document 

08 Sept 1 999 (08.09.99) 991 1 7675. 1 EP 26 Sept 2000 (26.09.00) 




The international Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 


*grid AuljplT'^\/ 




Facsimile No. (41-22) 740.14.35 


Telephone No. f&l:^)^ 






Form PCT/IB/304 (July 1998) 




/ 


003585235 



PCT/EPOO/07957 



ENT COOPERATION TREA 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 




Date of mailing (day/montli/year) 

22 June 2001 (22.06.01) 



TONSCHEIDT, Andreas 

Ericsson Eurolab Deutscliland GmbH 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALLEMAGNE 



Applicant's or agent's file reference 

P12156-KDK 



IMPORTANT NOTIFICATION 



International application No. 
PCT/EPOO/07957 



International filing date (day/month/year) 

16 August 2000(16.08.00) 



1. The following indications appeared on record concerning: 

X the applicant | X[ the inventor | | the agent | [ the common representative 


Name and Address 

FEYERABEND, Konrad 
Steinbergstr. 83 
D-31139 Hildesheim 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The international Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I 1 the person | | the name [ X | the address | [ the nationality X the residence 


Name and Address 

FEYERABEND, Konrad 

c/o Ericsson Radio Systems 

Torshamnsgatan 29 

S-16480 Kista 

Sweden 


State of Nationality 
DE 


State of Residence 
SE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 
1 X[ the receiving Office | [ the designated Offices concerned 
1 1 the International Searching Authority | X| the elected Offices concerned 
1 X| the International Preliminary Examining Authority | | other: 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer ^^^"""^^^^^^^^^^ ^ 
^kta^UrtCulich ^^^^"^ 

Telephone No.: (41;;?^) ZZ^J^l^^^ 



RECEIVED 

2 7. Hrn :::) 

•NTS 



T COOPERATION TREATi 



wo 01/19110 
POO/07957 



From the INTERNATIONAL BUREAU 



PCT 

NOTIC^NFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47, 1(c), first sentence) 



To: 



TONSCHEIDT, Andreas 

Ericsson Eurolab Deutschland GmbH 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALLEMAGNE 



Date of mailing (day/month/year) 
15 March 2001 (15.03.01) 




Applicant's or agent" s file reference 
P12156-KDK 


IMPORTANT NOTICE 


International application No. 
PCT/EPOO/07957 


International filing date (day/month/year) 

16 August 2000 (16.08.00) 


Priority date (day/month/year) 

08 September 1999 (08.09.99) 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AaKP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AUAM,AP,AT,AZ,BA,BB,BG,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD, 

GE,GH,GM,HR,HUJDJUINJS,JP,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MaMK,MN,MW,MX, 

NO,NZ,pA PUPT RO,RU,SD SE,SG,SI,SK,SUTJ,TM JR,TTT^^ 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
15 March 2001 (15.03.01) under No. WO 01/191 10 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3883081 



RECEIVED 

3 1. Hsi 

^^^:^PAffENTS 




T COOPERATION TREAT^^ 

From the INTERNATIONAL BUREAU 



PCT/EPOQ/07957 



PCT 



FORMATION CONCERNING ELECTED 
PRICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61 .3) 



Date of mailing (day/month/year) 
23 May 2001 (23.05.01) 



To: 



TONSCHEIDT, Andreas 

Ericsson Eurolab Deutschiand GmbH 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALLEMAGNE 



Applicant's or agent* s file reference 
P12156-KDK 


IMPORTANT INFORMATION 


International application No. 
PCT/EPOO/07957 


International filing date (day/month/year) 

16 August 2000 (16.08.00) 


Priority date (day/month/year) 

08 September 1999 (08.09.99) 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 



1. The applicant Is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MaNUPT,SE 

National :AU,BG,CA,CN,CZ,DE,IUJP,KP,KR,MN,NO,NZ,PURO,RaSE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

AP :GH,GM,KE,LS,MW,MZ,SD,SUSZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,MUMR,NE,SN,TD,TG 

National :AE,AUAM,AT,AZ,BA,BB,BR3Y,CH,CR,CU,DK,DM,EE,ES,FI,GB,GD,GE,GH, 

GM,HR,HUJDJNJS,KE,KG,KZ,LC^K^R,LS,LT,LU,LV,MA,MaMaMK,MW,MX,PT,SD, 

SG,SI,SUTJ,TM,TR.TT,TZ,UA,UG,UZ,VN,YU.ZA,ZW 

3. The applicant Is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent 



The Intemational Bureau of WlPO 


Authorized officer: 






34, c:hemin des Colombettes 


Juan Cruz 




1211 Geneva 20, Switzeriand 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41.22)338.83.38 




Form PCT/lB/332 (September 1997) 




4041979 



£9 
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1^ 33 



KCI/fcKUU/U/iJO/ 



77 NOTIFICATION CONCERNING 

/ THE FILING OF AMENDMENTS OF THE CLAIMS 

^ (POT Administrative Instructions, Section 417) 


To: 

TONSCHEIDT, Andreas 

Ericsson Eurolab ueutscniand omDn 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALLEMAGNE 


Date of mailing 

(day/month/year) ig January 2001 (16.01.01) 


Applicant's or agent* s file reference 
P12156-KDK 


IMPORTANT NOTIFICATION 


International application No. 

PCT/EPOO/07957 


international fiiing date 

(day/month/year) ^ g August 2000 (1 6.08.00) 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 



1. The applicant is hereby notified that amendments to the claims under Article 19 were received by the International Bureau on: 

11 January 2001 (11,01.01) 



2. This date Is within the time limit under Rule 46.1 . 

Consequently, the international publication of the international application will contain the amended claims according 
to Rule 48.2(f), (h) and (i). 



3. The applicant is reminded that the international application (description, claims and drawings) may be amended during 
the international preliminary examination under Chapter 11, according to Article 34, and in any case, before each of the 
designated Offices, according to Article 28 and Rule 52, or before each of the elected Offices, according to Article 41 
and Rule 78. 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 



Authorised officer 

Celine Faust 

Telephone No.: (41-22)338.83.38 



Form PCT/lB/346 (September 1993) 



3774248 



PASabfT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



PCT 



To: 

Tonscheidt, Andreas 

ERICSSON EUROLAB DEUTSCHLAND GMBH 

Ericsson Allee 1 

D-52134 Herzogenrath 

ALT^EMAGNE 


NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 


Date of mailing 0 R t)L fll 


Applicant's or agent's file reference 
P12156-KDK 


IMPORTANT NOTIFICATION 


International s^plication No. 
PCT/EP 00/07957 


International filing date (day /month/year) 
16/08/2000 


Priority date (dayjmonthfyear) 
08/09/1999 


Applicant 

TELEFONAKTIEBOLAGET Ui ERICSSON (PUBL) et al. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

27/03/2001 



This date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 

I I the actual date of receipt of the demand on behalf of this Authority (Rule S9J(e)). 

I I the date on which this Authority has, in response to the invitation to correct defects in the demand 
(Form PCT/IPEA/404), received the required corrections. 

I I ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 
election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the national 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, s 
the PCTAppUcanfs (7ui^. Volume II. 



□ 



(If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 



Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 



Name and mailing address of the I PEA/ 



European Patent Office 
AIll O>S0298 Munich 
.M/Jl Tel. ( + 49-S9) 2399-0, Tx: 5236S6 epmu d 
. Fax: ( + 49-89) 2399-4465 




(2l/04/200l) 



Authorized officer 

HELL J J 

Tel. (+49-89) 2399-2879 




Form PCT/IPEA/402 (July 1998) P20452 



PATENT COOPERATION TREAT 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
P12156-KDK 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/E POO/07957 


International filing date (day/month/year) 
16/08/2000 


Priority date (day/month/year) 
08/09/1999 


International Patent Classification (IPC) or national classification and IPC 
H04Q7/38 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

^ This report Is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of thirteen sheets. 



3. This report contains indications relating to the following Items: 
I Kl Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
27/03/2001 


Date of completion of this report 
16.01.2002 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
^ D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu ci 
Fax: +49 89 2399 - 4465 


Authorized officer ^-S3n>>. 

Aguilar Cabarms, E ((^ ^ )) 

Telephone No. +49 89 2399 7524 



Fomi PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELII^j^RY 

EXAMINATION REPORT 



International application No. PCT/E POO/07957 



i. Basis of the report 

1 . With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 17)): 
Description, pages: 



2.3.10.11. 13r23 
1.1a.4-9.12 



as originally filed 
with telefax of 



05/1 1/2001 



Claims, No.; 
1-21 



with telefax of 



05/11/2001 



Drawings, sheets: 

1/9-9/9 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



1) 




INTERNATIONAL PRELimVlRY 
EXAMINATION REPORT 



International application No. PCT/E POO/07957 



□ the descnption, 

□ the claims, 

□ the drawings. 



pages: 
Nos.: 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-21 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-21 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-21 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 2) (July 1998) 



INTERNATIONAL PREflPflNARY International applicalw No. PCT/E POO/07957 

EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following document: 

D1: EP-A-0 851 703 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. The present invention relates to a method for facilitating in a comnnunications system 
a data transmission to a receiver and to a corresponding node, communication 
system and computer program according to the preambles of independent claims 
1,11, 12 and 20. 

2. In a communication between an Intemet Protocol (IP) network and a non-IP network, 
like a GSM mobile network, an address translation must be carried out between the 
IP address and the non-IP related address (also called subscriber identity), in order 
to reach the non-IP subscriber from the IP network. Various methods for 
communicating between these two kind of networks are known in the art which take 
into account this address translation need. 

Document D1 describes a method for facilitating data transmission between an IP 
network and a non-IP network in which a database in accessed to translate the IP 
address to the MIN (Mobile Identification Number) of the subscriber to be reached. 

3. A main disadvantage related to the known method for facilitating data transmission 
between an IP network and a non-IP network is that the translation table (also called 
look-up table) has to contain all IP addresses and, consequently, a huge amount of 
memory space is required. 

4. The present invention overcomes this problem by providing a method for 
facilitating data transmission and a corresponding node, communication system 
and computer program according to the characterizing features of respective 
independent claims 1,11,12 and 20. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



m 




INTERNATIONAL PRElHlnNARY International applicdlih No. PCT/E POO/07957 

EXAMINATION REPORT - SEPARATE SHEET 



According to the essential features of the invention, a first portion of the IP 
address is used to retrieve through a look-up a first portion of the subscriber identity, 
and a second portion of the IP address is assigned to a second portion of the 
subscriber identity. 

5 The present invention provides the advantage that the needed look-up table 
becomes snnaller and, consequently, the required time for the determination of the 
subscriber identity and the required memory space become lower. 

6. The subject-matter of the present invention as claimed in respective independent 
claims 1, 11, 12 and 20 is neither disclosed in, nor rendered obvious by the 
remaining prior art documents cited in the international search report since said 
documents do not describe the method or circuit arrangement according to the 
particular feature combination of the present invention or part thereof as defined in 
respective claims 1 , 11, 12 and 20. 

7. The subject-matter of respective independent claims 1,11,12 and 20 is, therefore, 
considered to be new and to involve an inventive step, Articles 33(2) and (3) PCT. 

8. As claims 2 to 10, 13 to 19 and 21 are dependent on respective claims 1,12 and 
20, said claims 2 to 10, 13 to 19 and 21 do also meet the requirements of Articles 
33(2) and (3) PCT. 

9. The present invention is susceptible of industrial application, Article 33(4) PCT. 



Form PCT/Separate SheeV409 (Sheet 2) (EPO-April 1997) 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



Tonscheidt, Andreas 

ERICSSON EUROLAB DEUTSCHLAND GMBH 
Ericsson Allee 1 
D-52134 Herzogenrath 
ALLEMAGNE 



PATENT CCX>PERAT10N TREATY 

RECE^D 

1 8. Jan. 2002. 




NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(POT Rule 71.1) 



Date of mailing 
(day/month/year) 



16.01.2002 



Applicant's or agent's file reference 
P12156-KDK 


IMPORTANT NOnRCAHON 


International application No. 
PCT/EPOO/07957 


International filing date (day/month/year) 
16/08/2000 


Priority date (day/month/year) 
08/09/1999 


Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any. established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the Intemational Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and wili transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1 )) (see also the reminder sent by the International Bureau with Form= PCT/IB/301 ). 

Where a translation of the international application must be fumished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
POT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 



Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Finnie, A 

Tel.+49 89 2399-8251 



Form PCT/IPEA/416 (July 1992) 



J' 



^TENT COOPERATION TRIj^Y 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P12156-KDK 



International application No. 
PCT/EPOO/07957 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Fomi PCT/IPEA/416) 



International filing date (day/month/year) 
16/08/2000 



Priority date (day/month/year) 
08/09/1999 



Intemational Patent Classification (IPC) or national classification and IPC 
H04Q7/38 



Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report Is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of thirteen sheets. 
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Aguilar Cabarrus, E 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/07957 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 17)): 
Description, pages: 

2,3,10,11.1 3-23 as originally filed 

1 , 1 a,4-9, 1 2 with telefax of 05/1 1/2001 
Claims, No.: 

1 -21 with telefax of 05/1 1/2001 
Drawings, sheets: 

1/9-9/9 as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the Information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/07957 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, If necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-21 

No: Claims 

Inventive step (IS) Yes: Claims 1-21 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-21 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Reference is made to the following document: 

D1: EP-A-0 851 703 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The present invention relates to a method for facilitating in a communications system 
a data transmission to a receiver and to a corresponding node, communication 
system and computer program according to the preambles of independent claims 
1, 11, 12 and 20. 

2- In a communication between an Internet Protocol (IP) network and a non-IP network, 
like a GSM mobile network, an address translation must be carried out between the 
IP address and the non-IP related address (also called subscriber identity), in order 
to reach the non-IP subscriber from the IP network. Various methods for 
communicating between these two kind of networks are known in the art which take 
into account this address translation need. 

Document D1 describes a method for facilitating data transmission between an IP 
network and a non-IP network in which a database in accessed to translate the IP 
address to the MIN (Mobile Identification Number) of the subscriber to be reached. 

3. A main disadvantage related to the known method for facilitating data transmission 
between an IP network and a non-IP network is that the translation table (also called 
look-up table) has to contain all IP addresses and, consequently, a huge amount of 
memory space is required. 

4. The present invention overcomes this problem by providing a method for 
facilitating data transmission and a corresponding node, communication system 
and computer program according to the characterizing features of respective 
independent claims 1,11,12 and 20. 
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According to the essential features of the invention, a first portion of the IP 
address is used to retrieve through a look-up a first portion of the subscriber identity, 
and a second portion of the IP address is assigned to a second portion of the 
subscriber identity. 

5 The present invention provides the advantage that the needed look-up table 
becomes smaller and, consequently, the required time for the determination of the 
subscriber identity and the required memory space become lower. 

6. The subject-matter of the present invention as claimed in respective independent 
claims 1, 11, 12 and 20 is neither disclosed in, nor rendered obvious by the 
remaining prior art documents cited in the international search report since said 
documents do not describe the method or circuit arrangement according to the 
particular feature combination of the present invention or part thereof as defined in 
respective claims 1 , 11, 12 and 20. 

7. The subject-matter of respective independent claims 1,11,12 and 20 is, therefore, 
considered to be new and to involve an inventive step. Articles 33(2) and (3) PCT. 

8. As claims 2 to 10, 13 to 19 and 21 are dependent on respective claims 1,12 and 
20, said claims 2 to 10, 13 to 19 and 21 do also meet the requirements of Articles 
33(2) and (3) PCT. 

9. The present invention is susceptible of industrial application, Article 33(4) PCT. 
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Facilitating Data Transmission 

Background 

The present invention relates generally to communications systems, and, more 
particularly, to techniques and structures for facilitating data transmission co a 
receiver which is identified in a communications system by at least two different 
address types. 

Already known by EP 0 851 703 A2 are a method and apparatus for alerting a 
receiver in one network about a communication request firom a second network. In 
the case of a packet communication request, a gateway accesses a database to 
translate an IP address, which is associated with a mobile station as the tecciver of 
the intended data transmission, to a subscriber identity of the mobile station. Then, 
the gateway requests a mobile switching centre to send an alert to the subscriber 
identity. 

The usage of conununications equipment, particularly mobile communications 
equipment, for transmission of data rather than speech has become increasingly 
popular by consumers. So-called pull services that axe generally well known like 
Web-Browsing in the Internet, Home Banking and Electronic Shopping experience 
an increasing usage. Pull services have in common, that a user or a user*s network 
initiates the individual service session set-up. E.g,, a user connects via PG, laptop or 
mobile phone to an access server of an Internet Service Provider, to a banking 
computer or to an application server in order to establish the requested, service 
session. 

Also, so-called push services are increasingly demanded. Exan^Ies of such services 
are the generally well known News Ticker, Stock Market Information or Traffic 
Jam Announcements. Push services have in common, that an application server 
hosting the individual service application or the service application itself initiates 
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the individual service session set-up. B,g,, if a share on the stock inarket reaches a 
predefined limit* a service session can be set-up to notify a subscriber of the service. 

Furthermore, it becomes more and more common to use the above described 
services not only via fixed networks but also via cellular communications systems 
like the Global System for Mobile Communication (GSM) or the Personal Digital 
Cellular (PDC) system. Today, such systems provide a circuit switched data service, 
which can be used to intercoimect with external data networks. The circuit switched 
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This object is reached by the method, the system* the node and the computer 
program having the steps and features according to claim 1, 11, 12 and 20. 

The solution described in the present invention aJlows the set-up of an IP based data 
5 session for an efficient and cost-effective provisioning of terminal terminating data 
services (push services), in particular in cellular communications systems. After 
receiving at a communications system a data packet that is sent from a service 
provider the system reads the IP address of the data packet For an initiation of the 
data packet's payload information delivery to a receiver, the system determines a 

10 subscriber identity that identifies the subscriber to the communications system for 
its internal business. Advantageously^ the existing infrastructure of circuit switching 
communication systems requiring the subscriber identity as an address type For a 
internal subscriber identification can be re-used also for packet switching extensions 
of these communications systems, although the subscriber identification is 

15 perfbimed in data sessions via an IP address, which belongs lo a different address 
type than the subscribei' identity. Furthermore, neither a service provider nor a 
subscriber of an IP-based push-service has to care about the different addressing 
schemes because the method can be performed transparent to these parties by the 
conrniunications system. 

20 

Furthermore, it is possible according to the present invention to process the steps of 
the method at a separate node that can be located either inside the cellular 
communications system or outside at the service provider"^ side. Therefore, the 
present invention suppons a flexible architecture of the whole communications 
25 system. 



An advantageous architecture that incorporates the present invention comprises a 
host that can provide a push service, a gateway node comprising means for 
performing the steps according to the method described in the present invention, an 
30 IP network coimecting elements of the communications system, an address 

conversion node for the determination of the subscriber identity (SI) firoin a given IP 
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address, a subscriber profile database that comprises subscriber profile data, and at 
least one receiver of payload information sent from the host. Such a distributed 
implemeniation of the present invention is especially useful, if one or more 
operators of the cellular communications system are also providers of the push 
services. In this case, a proprietary IP network can preferably be shared between 
these operators in their different roles. Furthermore, the present invention can 
advantageously be used for a transmission of data internally in the communications 
system. In this case, the receiver of payload information can be, e,g„ a further 
network node of the communications system, and the payload information can be, 
e.g.. signalling or control informatioiL Such a scenario applies, if network nodes are 
identified intemally in the communications system also by a subscriber identity, 
wherein the transmission of data from one a network node to another network node 
is based on an Intemec Protocol and is performed via the internal IP network 
Therefore, the architecture proposed by the present invention supports an efficient 
usage of the system resources. 

The invention is preferably realised by a computer program that is loadable into the 
internal memory of a digital computer, which can be advantageously comprised, 
e.g., in a network node of the communications system, in a computer simulator for 
testing purposes or also in a mobile t^minal. The con^uter program con^rises 
software code portions that are adapted to perform the steps of the method, which is 
proposed by the present invention, when the program is run on a computer. The 
term fcomputer program' in the sense of the present invention includes also the 
meaning of 'computer program product'. 

Preferably, the subscriber identity is determined by a lookup of a first portion of the 
IP address in a lookup table, resulting in a first portion of the subscriber identity. A 
second portion of the subscriber identity is assigned according to a second portion 
of the IP address. Therefore, a huge amount of data overhead is avoided, because 
the lookup table does not need to contain all IP addresses, which have got a 
corresponding subscriber address. Instead, only a small lookup table can be used to 
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reiiieve a relevant subscriber identity address part. In other words, due to the strong 
relation between subscriber identity and IP address that is incorporated by the steps 
of lookup and assignment the operator of the cellular communications system can 
easily inaplement a bijectjve rule for the determination of a subscriber identity from 
a given IP address and vice versa, instead of costly maintaining two diffeient 
numbering schemes, . namely a subscriber identity scheme and an IP address scheme. 
As a further advantageous result of the embodiment, the time required for the 
determination of the subscriber identity is lower by use of the proposed small 
lookup table in contrast to a separate numbering scheme maintained in a database. 
This leads to a reduced set-up time for a data session. Furthermore, memory space 
and processing time is saved, or in other words, the available resources can be used 
efficiently and cost-effective. 

Further preferred embodiments of the (nresent invention are achieved according to 
the dependent claims. 

In a further preferred embodiment of the present invention the subscriber identity is 
the International Mobile Subscriber Identity (IMSD, The IMSI is a mobile station 
identifi(M^ uniquely identifying a mobile station internationally. The structure of the 
IMSI IS standardised by the International Telecommunication Union (nU). In 
contrast to proprietary numbering schemes for the subscriber identity, the 
standardised IMSI supports operators of cellular comnounications systems in a 
sharing of the same IP backbone network. 

In a further preferred embodiment of the present invention a further address 
information of the receiver is determined. The further address information can 
conprise, e.g., information from the subscriber's user profile record kept in the 
cellular communications system and/or location information about the current 
location of the subscriber. It is useful to determine on demand, i.e- in the case of a 
communications request, additional current delivery information like<thc address of 
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an appropriate base station, which can reach the mobile subscnT:>cr, instead of 
tracking and keeping these information always up-to-date in the system. 

In a further preferred embodiment of the present invention the IP address is stored 
together with the subscriber identity and/or the further address infonmtion in a 
buffer. Therefore, the determination of the subscriber identity and/or the further 
address information can advantageously be performed only once for a data session. 
There is no need to determine such information again for each individual data 
packet, which belongs to the data session. 



In a further prefOTed embodiment of the present invention the subscriber identity 
and/or further address information stored in a buffer are used to initiate the delivery 
of the data packet's payload information to the subscriber. Therefore, the delivery 
time of data is decreased due to the renunciation of further individual determination 
15 of the subscriber identity and/or the further address information for each individual 
data packet that belongs to the data session. Furthermore, a significant amount of 
processing time and resources can be saved. 

In a further preferred embodiment of the present invention the IP address of 
20 received data packets has an IPv4 or IPv6 format. Advantageously, these IP address 
formats are or will be supported by a wide range of commercially available routers, 
which can efficienLly be used to build up the IP network, instead of developing 
proprietary routers for data traffic addressed by a proprietary IP address format 
causing extra costs. 

25 

hi a further preferred ernbodiment of the present invention the given division of the 
IP address in network identifier and host identifier is used for the mapping of the 
first and second portion of the subscriber identity. Advantageously, there is .no need 
for a proprietary division of the IP address into two portions for an assignment to 
30 two portions of the subscriber identity. 
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In a further preferred embodiment of the present invention the IPv4 address is 
encoded in a so-called Class A format. Therefore, there is one byte available for the 
network identifier providing 256 different Class A networks, and there are 3 bytes 
available for host identifiers. In this way, one Class A network can cover up to 7^ 
subscribers: In addition, the lookup table used forlhe retrieving of the first portion 
of the subscriber identity conxpiises a maximum of 2S6 entries only» which leads to 
a good performance regarding to the needed lookup time. If a prefix bit is used to 
mark the used network class, a maximum of 128 entries for the look-up table is 
available. The Class A format of the IPv4 addiress is in particular useful, if the IMSI 
is used as subscriber identity. There are. countries like Japan, which use 6 digits of 
the.IMSI as a Mobile Station Identification Number (MSIN), which is a part of the 
IMSI. These 6 digits can easily be represented by the 3 bytes of the host identifier. 
The use of such well-defined structures for the translation rule of an IP address into 
a subscriber identity is more efficient than the use of a proprietary structure. 

In a further prefenred embodiment of the present invention the subscriber identity is 
the mobile station integrated services digital network number MSISDN, The 
MSISDN is a mobile subscriber identifier uniquely identifying a mobile subscriber 
internationally. The structure of the MSISDN is standardised by the International 
Telecommunication Union (ITU), In contrast to proprietary numbering schemes for 
the subscriber identity, the standardised MSISDN supports operators of cellular 
communications systems in a sharing of the same IP backbone network. 

In a further preferred embodiment of the present invention the host of the 
communications system is connected via a firewall to a fuither network like the 
Intonet. Advantageously, this allows the service provider to offer also external data 
services, wherein at the same time data seciirity and protection against hackers and 
computer vimses can be provided. 

In a further preferred embodiment of the present invention the host comprises an 
application server, which caii provide inter alia push services. This is especially 
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useful, if the operator of the cellular communications system is in unity also the 
service provider. Therefore, data services can be offered without the need to connect 
to external networks- 

5 In a further preferred embodiment of the present invention the subscriber profile 
database (HLR) comprises the address conversion node for determining of at least 
one portion of the subscriber identity from at least one portion of the IP address. The 
subscriber identity is used in the cellular communications system to retrieve 
subscriber data from the subscriber profile database (HLR). These data are 
10 necessary for a delivery of payload information to the subscriber. Therefore, an 

address conversion node integrated in the subscriber profile database can reduce the 
amount of signalling necessary for a data session set-up. 

In another preferred embodiment of the present invention the gateway node of the 
15 cellular communications system comprises the address conversion node. Also in this 
way the amount of signalling can be reduced compared to an architecture with a 
separate address conversion node. 

In. a further preferred embodiment of the present invention the communications 
20 system comprises a PPDC system or a GPRS system or a UMTS system. In 
particular these systems allow an easy implementation of the present invention. 

Ill a further preferred embodiment the computer program is stored on a computer 
readable medium like a floppy disk or a CD ROM. This is especially useful for a 
25 transfer of the computer prograno, which is necessary, e.g., if it is created, tested or 
con^iled on a contputer that is different to the target con^uter. 
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network elements of the communications system is performed by the IP network 
120. In other words, all network elements like the host liO, the gateway 130» the 
address conversion node 140, the subscriber record database 150, further network 
elements 160 the base station 170 and other base stations are connected to the IP 
5 network 120. 

Hg. 1 shows an architecture appropriate for a cellular communications system. The 
receiver of the payload information sent from a push service and provided by the 
application server is a mobile station 180. Alternatively, the receiver can be also a 
10 terminal in a fixed network, a PC or a laptop connected to the mobile station, or any 
other device connected to the communications system like a refrigerator. In other 
words, each device, which can be identified by an IP address, and which is 
connected to the communications network is an appropriate receiver of data 
information sent from a push service. 

15 

In an alternative embodiment of the architecture the gateway 130 can comprise the 
address conv^ion node 140. In another embodimient of the present invention the 
subscriber record database ISO can comprise the address conversion node 140. In 
genera], the address convmion node 140 can be located either as a separate node in 
20 the communications system, or it can be comprised in any other node of the system. 

Fig. 2 shows an exemplary set-up of a mobile terminated push service data session. 
An application server, respectively a host sends a data packet to an IP address 210* 
A gateway of the communications system receives the data packet 220, After 

25 reading the IP address of the data packet 230, the gateway requests by use of the IP 
address a subscriber identity SI from the address conversion node 240. With this 
subscriber identity SI available, the gateway requests further subscriber data from a 
subscriber record database 250. In the next step, the gateway initiates a further 
delivery of payload information of the data packet 260. This is done by use of the 

30 further subscriber data. These data allow further network elements in the next step 
270 to locate a base station that can serve the subscriber. Then, further network 
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Claims 

5 1. Method for facilitating in a ccxnmunicalions system a data transmission to a 
receiver, said receiver being identified in the communications system by a 
subscriber identity (SI), with the steps of 
receiving a data paclcet, 

- reading an internet Protocol address (IP) of the data packet, 

10 - determining a subscriber identity (SI) that is assigned to the Internet Protocol 
address (IP), 

- initiating a delivery of a payload information of the data pacicet to a receiver by 
use of the subscriber identity (SI), 

characterised in that 
15 the determining of the subscriber identity (SI) comprises the steps of 

- retrieving by use of a first portion of the Internet Protocol address (BP) through 
a lookrup a jBrst poition of the subscriber identity (SI), 

- assigning a second portion of the Internet Protocol address (IP) to a second 
portion of the subscriber identity (SI). 

20 

2. Method according to claim 1, wherein the subscriber identity (SI) is the 
International Mobile Subscriber Identity (IMSI). 

3. Method according to claim i or 2, wherein the step of initiating the delivery 
25 comprises the step of 

. - detemiining at least one further address information of the receiver by use of 
the subscriber identity (SI), 

4. Method according to any of the claims 1 to 3, with the additional step of 
30 - storing the Internet Protocol address (IP) and either one or both of the 
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subscriber identity (SI) and the further address information for a look-up In a 
buffer. 

5- Method according to claim 3 or 4, with the additional steps of 

- receiving ar least one further data packet conq)rising the Internet Protocol 
address (IP), 

- reading for each further data packet its Intranet Protocol address (IP), 

- retrieving for each further data packet the subscriber identity (SI) and/or the 
further address infonnation firom the buffer by use of the Internet Protocol 
address (IPX 

- initiating for each further data packet a delivery of its payload infonnation to 
the receiver by use of the subscriber identity (SI) and/or the further address 
infonnation. 

6. Method according to any of the claims 1 to 5. v/herein the Internet Protocol 
address CIP) is an iPv4 address. 

7. Method according to any of the claims 1 to 6. wherein the fir^t portion of the 
Internet Protocol address (TP) is a network identifier or a subnet identifier, 
and wherein the second portion of the Internet Protocol address is a host 
identifier. 

8. Method according to claim 6 or 7, whraein the IPv4 address is encoded in a 
Class A format 

9- Method according to any of the claims 1 - 5 or 7, wherein the Internet Protocol 
address (IP) is an IPv6 address. 

10. Method according to any of the claims 1 to 9. wherein the subscriber identity 
(SI) is the mobile station integrated services digital network number (MSISDN)- 
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11 . Node in a commumcations system adapted to perform a method according to 
any of the claims 1 to 10- 

12. Communications system, comprising 

5 a host (110) comprising means for sending of data packets, 

- a gateway node (130) comprising means for performing a method having the 
steps according to any of the claims 1 to 10, 

- an IP network (120) for transmission of data packets between at least two 
elements of the communications system, 

10 - a receiver (180) of payload information of at least one data packet, 

- a subscriber profile database (150) comprising subscriber profile data 
necessary for a detwmination of a current delivery address of the receiver(180), 

- an address conversion nodc(140), con^rising a look-up table for at least a first 
portion of internet protocol addresses (IP) and a first portion of the subscriber 

15 identity (SI), 

13. Communications system according to claim 12, con^msing in addition 

- a firewall connecting the host with a further network (Litemet). 

20 14. Communications system according to claim 12 or 13, wherein the host (1 10) 
comprises in addition an application server. 

15. Communications system according to claim 12, 13 or 14, wherein the subscriber 
profile database (150) comprises the address conversion node(140). 

25 

16. Communications system according to claim 12, 13 or 14, wherein the gateway 
node (130) comprises the address conversion node(140). 

17. Commumcations system according to any of the claims 12 to 16, wherein the 
30 connmunications system con4)rises a Packet Personal Digital Cellular system 
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18. CoiTiTTiunications system according to any of the claims 12 to 16, wherein the 
communications system comprises a General Packet Radio Service system 
GPRS. 

19. Communications system according to any of the claims 12 to 16. wherein the 
coimnunications system comprises a Universal Mobile Telecommunication 
System UMTS. 

20- Computer program loadable into the internal memory of a digltaJ computer, 
comprising software code portions adapted to perform a method having the steps 
of either one of the claims 1 to 10 when the program is ran on a computer. 

21. A computer program according to claim 20 stored on a computer usable 



medium. 
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(57) Abstract: The present invention provides a method, a system, a node in a communications system and a computer program 
facilitating a data transmission from a push service provider that addresses data by an Internet protocol address to a receiver i;^ch 
is identified in a communications system by a subscriber identity different to the IP address. The subscriber identity is detennined 
by use of a first portion of the IP address for a look-up of a first portion of the subscriber identity, and by an assignment of a second 
pmion of the IP address to a second portion of the subscriber identity. The invention can be used for different IP address formats 
^ like IPv4 and IPv6 addresses. The invention can be used in GSM/GPRS systems, PDC/PPDC and UMTS systems. 
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Facilitating Data Transmission 



Background 

5 The present invention relates generally to communications systems, and, more 
particularly, to techniques and structures for facilitating data transmission to a 
receiver which is identified in a communications system by at least two different 
address types. 

10 The usage of conununications equipment, particularly mobile communications 
equipment, for transmission of data rather than speech has become increasingly 
popular by consumers. So-called pull services that are generally well known like 
Web-Browsing in the Internet, Home Banking and Electronic Shopping experience 
an increasing usage. Pull services have in common, that a user or a user's network 

15 initiates the individual service session set-up. E.g., a user connects via PC, laptop or 
mobile phone to an access server of an Internet Service Provider, to a banking 
computer or to an application server in order to establish the requested service 
session. 

20 Also, so-called push services are increasingly demanded. Examples of such services 
are the generally well known News Ticker, Stock M aricet Information or Traffic 
Jam Announcements. Push services have in common, that an application server 
hosting the individual service s^plication or the service application itself initiates 
the individual service session set-up. E.g., if a share on the stdck market reaches a 

25 predefined limit, a service session can be set-up to notify a subscriber of the service- 
Furthermore, it becomes more and more common to use the above described 
services not only via fixed networks but also via cellular communications systems 
like the Global System for Mobile Communication (GSM) or the Personal Digital 

30 Cellular (PDC) system. Today, such systems provide a circuit switched data service, 
which can be used to interconnect with external data networks. The circuit switched 
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data service is used for both circuit switched as well as packet switched data 
communication. 

To make packet switched data communication more efficient, new packet switched 
data services are introduced in cellular communications systems, like General 

5 Packet Radio Service (GPRS) as a part of GSM, or Packet Personal Digital Cellular 
(PPDC) as a part of PDC. Such packet switched data services will allow inter alia 
packet switched communications supported by a connectionless protocol like the 
Internet Protocol (IP). GPRS is a GSM service, and parts of the GSM infrastructure 
will be used. The same ^^plies to PPDC as a PDC service, where parts of the PDC 

0 infrastructure will be used. 

Usually, in today's cellular conununications systems a subscriber is identified for the 
internal business of the system by a subscriber identity, e.g. by an Intemational 
Mobile Subscriber Identity (IMSI) in GSM/GPRS and in PDC/PPDC. Inter alia, a 

5 system internal access to a subscriber profile and a locating of a subscriber is 

performed by use of such a subscriber identity. In contrast to this, in packet oriented 
communications networks that are based on the Intemet Protocol (IP) both sender 
and receiver are identified by IP addresses. Therefore, in order to provide IP based 
packet switched data services cellular conmiunications systems have to deal with 

0 two different address types, namely the IMSI and the IP address. 

In the case of pull services applies a terminal originating scenario. The subscriber 
initialises a data session by sending a service request to a service provider, e.g. an 
application server, web server or bank computer. The service request is addressed 

5 by an IP address known by the subscriber that identifies the service provider. 

Alternatively and more convenient for the subscriber, the request can be addressed 
to a host name given in plain language. Then, a Domain Name Server (DNS) is used 
to lookup for a corresponding IP address that identifies the service provider, 
respectively the host. For details about the DNS, reference is made to Fred Halsall, 

0 Data Communications, Computer Networks and Open Systems*, Addison-Wesley, 
4*** edition 1997, pp.758, 767, 816-820. 
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An Internet Protocol header comprises apart from the recipient's address also the 
sender's address in the IP address format. This sender's IP address can be assigned 
either statically or dynamically in the cellular communications system. E.g., the IP 

5 address can be statically stored in a read-only memory (ROM) of the mobile 

terminal, or it can be assigned from a pool of addresses dynamically on demand for 
one data session. Therefore, in the case of the pull service scenario, the 
communications system knows the subscriber's IP address, parUcularly for a certain 
data session. With this knowledge, the communications system can easily transmit 

10 data packets directed to the subscriber's IP address to the subscriber that are sent 
during the data session from the service provider. 

In the case of a push service applies a terminal terminating scenario. A solution 
known from the state-of-the-art for offering push services is the use of the so-called 

15 Short Message Service (SMS). E.g.. today's GSM systems offer SMS as a 

teleservice. SMS provides a point-to-point transmission of short text messages to or 
from a subscriber. Furthermore, it enables short text messages to be broadcast, e.g. 
at regular intervals, to all subscribers in a given geographical area. On the one hand, 
SMS provides an easy information delivery to a subscriber. On the other hand, SMS 

20 as a bearer for push services has some limits. The amount of data that can be 
transmitted by a short message is limited. Furthermore, BP based packet data 
sessions are not supported as such. The use of a gateway that converts IP based 
packet data to short messages causes some overhead and additional cost. 

25 Summary of the invention 

Therefore, it is an object of the present invention to provide an improved method 
and apparatus to facilitate push services in a cellular communications system, in 
particular to allow an efficient data transmission by use of co-existing different 
30 subscriber address types. 
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This object is reached by the method, the system, the node and the computer 
program having the steps and features according to claim 1, 12, 13 and 21. 

The solution described in the present invention allows the set-up of an IP based data 
5 session for an efficient and cost-effective provisioning of terminal terminating data 
services (push services), in particular in cellular communications systems. After 
receiving at a communications system of a data packet that is sent from a service 
provider the system reads the IP address of the data packet. For an initiation of the 
data packet's payload information delivery to a receiver, the system determines a 

10 subscriber identity that identifies the subscriber to the communications system for 
its internal business. Advantageously, the existing infrastructure of circuit switching 
communication systems requiring the subscriber identity as an address type for a 
internal subscriber identification can be re-used also for packet switching extensions 
of these communications systems, although the subscriber identification is 

15 performed in data sessions via an IP address, which belongs to a different address 
type than the subscriber identity. Furthermore, neither a service provider nor a 
subscriber of an IP-based push-service has to care about the different addressing 
schemes because the method can be performed transparent to these parties by the 
communications system. 

20 

Furthermore, it is possible according to the present invention to process the steps of 
the method at a separate node that can be located either inside the cellular 
communications system or outside at the service provider's side. Therefore, the 
present invention supports a flexible architecture of the whole communications 
25 system. 

An advantageous architecture that incorporates the present invention comprises a 
host that can provide a push service, a gateway node comprising means for 
performing the steps according to the method described in the present invention, an 
30 IP network connecting elements of the communications system, an address 

conversion node for the determination of the subscriber identity (SI) from a given IP 
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address, a subscriber profile database that comprises subscriber profile data, and at 
least one receiver of payload information sent from the host. Such a distributed 
implementation of the present invention is especially useful, if one or more 
operators of the cellular communications system are also providers. of the push 
5 services. In this case, a proprietary IP network can preferably be shared between 
these operators in their different roles. Furthermore, the present invention can 
advantageously be used for a transmission of data internally in the communications 
system. In this case, the receiver of payload information can be, e.g., a further 
network node of the communications system, and the payload information can be, 

10 e.g., signalling or control information. Such a scenario applies, if network nodes are 
identified internally in a the communications system also by a subscriber identity, 
wherein the transmission of data from one a network node to another network node 
is based on an Internet Protocol and is performed via the internal IP network. 
Therefore, the architecture proposed by the present invention supports an efficient - 

15 usage of the system resources. 



The invention is preferably realised by a computer program that is loadable into the 
internal memory of a digital computer, which can be advantageously comprised, 
e.g., in a networic node of the communications system, in a computer simulator for 
20 testing purposes or also in a mobile terminal. The computer program comprises 

software code portions that are adapted to perform the steps of the method, which is 
proposed by the present invention, when the program is run on a computer. The 
term 'computer program* in the sense of the present invention includes also the 
meaning of 'computer program product'. 

25 

Further preferred embodiments of the present invention are achieved according to 
the dependent claims. 

In a preferred embodiment of the present invention according to claim 2, the 
30 subscriber identity is determined by a lookup of a first portion of the IP address in a 
lookup table, resulting in a first portion of the subscriber identity. A second portion 
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of the subscriber identity is assigned according to a second portion of the IP address. 
Therefore, a huge amount of data overhead is avoided, because the lookup table 
does not need to contain all IP addresses, which have got a corresponding subscriber 
address. Instead, only a small lookup table can be used to retrieve a relevant 
5 subscriber identity address part. In other words, due to the strong relation between 
subscriber identity and IP address that is incorporated by the steps of lookup and 
assignment the operator of the cellular communications system can easily 
implement a bijective rule for the determination of a subscriber identity from a 
given IP address and vice versa, instead of costly maintaining two different 

10 numbering schemes, namely a subscriber identity scheme and an IP address scheme. 
As a further advantageous result of the embodiment, the time required for the 
determination of the subscriber identity is lower by use of the proposed small 
lookup table in contrast to a separate numbering scheme maintained in a database. 
This leads to a reduced set-up time for a data session. Furthermore, memory space 

15 and processing time is saved, or in other words, the available resources can be used 
efficiently and cost-effective. 

In a further preferred embodiment of the present invention according to claim 3 the 
subscriber identity is the International Mobile Subscriber Identity (IMSI). The IMSI 
20 is a mobile station identifier uniquely identifying a mobile station internationally. 
The structure of the IMSI is standardised by the International Teleconununication 
Union OTU). In contrast to proprietary numbering schemes for the subscriber 
identity, the standardised IMSI supports operators of cellular communications 
systems in a sharing of the same IP backbone network. 

25 

In a further preferred embodiment of the present invention according to claim 4 a 
further address information of the receiver is determined. The further address 
information can comprise, e.g., information from the subscriber's user profile record 
kept in the cellular communications system and/or location information about the 
30 current location of the subscriber. It is useful to determine on demand, i.e. in the 
case of a communications request, additional current delivery information like the 
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address of an appropriate base station, which can reach the mobile subscriber, 
instead of tracking and keeping these information always up-to-date in the system. 

In a further preferred embodiment of the present invention according to claim 5 the 
5 IP address is stored together with the subscriber identity and/or the further address 
information in a buffer. Therefore, the determination of the subscriber identity 
and/or the further address information can advantageously be performed only once 
for a data session. There is no need to determine such information again for each 
individual data packet, which belongs to the data session. 

10 

In a further preferred embodiment of the present invention according to claim 6 the 
subscriber identity and/or further address information stored in a buffer are used to 
initiate the delivery of the data packet's payload information to the subscriber. 
Tlierefore, the delivery time of data is decreased due to the renunciation of further 
15 individual determination of the subscriber identity and/or the further address 
information for each individual data packet that belongs to the data session. 
Furthermore, a significant amount of processing time and resources can be saved. 

In a further preferred embodiment of the present invention according to claim 7 or 
20 claim 10 the IP address of received data packets has an IPv4 or IPv6 format. 

Advantageously, these IP address formats are or will be supported by a wide range 
of conunercially available routers, which can efficiently be used to build up the IP 
network, instead of developing proprietary routers for data traffic addressed by a 
proprietary IP address format causing extra costs. 

25 

In a further preferred embodiment of the present invention according to claim 8 the 
given division of the IP address in networic identifier and host identifier is used for 
the mapping of the first and second portion of the subscriber identity. 
Advantageously, there is no need for a proprietary division of the IP address into 
30 two portions for an assignment to two portions of the subscriber identity. 
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In a further preferred embodiment of the present invention according to claim 9 the 
IPv4 address is encoded in a so-called Class A format. Therefore, there is one byte 
available for the network identifier providing 256 different Class A networks, and 
there are 3 bytes available for host identifiers. In this way, one Class A network can 
5 cover up to 2^"* subscribers. In addition, the lookup table used for the retrieving of 
the first portion of the subscriber identity comprises a maximum of 256 entries only, 
which leads to a good performance regarding to the needed lookup time. If a prefix 
bit is used to mark the used network class, a maximum of 128 entries for the look- 
up table is available. The Class A format of the IPv4 address is in particular useful, 

10 if the IMSI is used as subscriber identity. There are countries like Japan, which use 
6 digits of the IMSI as a Mobile Station Identification Number (MSIhO* which is a 
part of the IMSI. These 6 digits can easily be represented by the 3 bytes of the host 
identifier. The use of such well-defined stmctures for the translation rale of an IP 
address into a subscriber identity is more efficient than the use of a proprietary 

15 structure. 

In a further preferred embodiment of the present invention according to claim 1 1 the 
subscriber identity is the mobile station integrated services digital network number 
MSISDN. The MSISDN is a mobile subscriber identifier uniquely identifying a 
20 mobile subscriber internationally. The stmcture of the MSISDN is standardised by 
the International Telecommunication Union (ITU). In contrast to proprietary 
numbering schemes for the subscriber identity, the standardised MSISDN supports 
operators of cellular communications systems in a sharing of the same IP backbone 
network. 

25 

In a further preferred embodiment of the present invention according to claim 14 the 
host of the communications system is connected via a firewall to a further network 
like the Internet. Advantageously, this allows the service provider to offer also 
extemal data services, wherein at the same time data security and protection against 
30 hackers and computer virases can be provided. 
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In a further preferred embodiment of the present invention according to claim 15 the 
host comprises an appHcation server, which can provide inter alia push services. 
This is especially useful, if the operator of the cellular communications system is in 
unity also the service provider. Therefore, data services can be offered without the 
need to connect to external networks. 



In a further preferred embodiment of the present invention according to claim 16 the 
subscriber profile database (HLR) comprises the address conversion node for 
determining of at least one portion of the subscriber identity from at least one 

10 portion of the IP address. The subscriber identity is used in the cellular 

communications system to retrieve subscriber data from the subscriber profile 
database (HLR). These data are necessary for a delivery of payload information to 
the subscriber. Therefore, an address conversion node integrated in the subscriber 
proflle database can reduce the amount of signalling necessary for a data session 

15 set-up. 

In another preferred embodiment of the present invention according to claim 17, the 
gateway node of the cellular communications system comprises the address 
conversion node. Also in this way the amount of signalling can be reduced 
20 compared to an architecture with a separate address conversion node. 

In a further preferred embodiment of the present invention according to claim 18 or 
claim 19 or claim 20 the communications system comprises a PPDC system or a 
GPRS system or a UMTS system. In particular these systems allow an easy 
25 implementation of the present invention. 

In a preferred embodiment according to claim 22, the computer program is stored on 
a computer readable medium like a floppy disk or a CD ROM. This is especially 
useful for a transfer of the computer program, which is necessary, e.g., if it is 
30 created, tested or compiled on a computer that is different to the target computer. 
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Brief description of the drawings 

In the following detailed description preferred embodiments of the present invention 
will be described with reference to the accompanying drawings, wherein: 

Fig. 1 illustrates a simplified block diagram of an exemplary 
5 communications system, 

Fig. 2 illustrates in a flow chart an exemplary set-up of a mobile terminated 
data session. 

Fig. 3 illustrates in a message sequence chart a simplified exemplary data 
transmission from a host or an application server to a mobile station, 
10 Fig. 4 illustrates in a message sequence chart another simplified exemplary 

data transmission from a host or an application server to a mobile station. 

Fig. S illustrates in a message sequence chart another simpIiHed exemplary 
data transmission from a host or an application server to a mobile station, and 

Fig. 6 illustrates a determination of an IMSI from a given IPv4 address. 

15 

Detailed description of the invention 

A communications system performing data transmission to a receiver, which is 
identified in the system by at least two different address types, is exemplary 

20 represented in Fig. L It comprises a host 1 10, which is connected to an IP network 
120. The host comprises one or more application servers. The application server 
rans one or more applications providing one or more push services. The host, 
respectively the application server, uses a packet-oriented protocol like the Internet 
protocol in order to send information to a receiver identified by an BP address. The 

25 receiver according to Fig. 1 is a mobile station 180. 

However, the present invention is not limited to a host or an application server as a 
sender of data packets. Instead, data can be sent, e.g. from a mobile station or 
another element belonging or related to the communications system. In a further 
30 preferred embodiment of the present invention the host 1 10 is connected, preferably 
via a firewall, to the Internet (not shown in Fig. 1), In this case, the host 1 10 is an 
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intermediate sender of data packets transmitted from another host or application of 
the Internet. The firewall can provide protection against any unauthorised access, in 
particular against viruses and hackers. 



5 The IP network 120 comprises at least one router for router data packets. The IP 
networic can be a proprietary netwoiic of one operator, a network operated with a 
fixed number of operators or a network with a flexible number of operators. In the 
latter case the IP network can also be a so-called sub-network of the Internet. 

10 A gateway 130 is connected to the BP network 120. This gateway receives data 
packets, which are addressed to the mobile station 180 by use of an IP address. In 
order to locate the mobile station 180, and in order to transmit at least payload 
information of data packets to the mobile station 180, the coimnunications system 
needs to determine from the given IP address a subscriber identity SI, which 

15 identifies internally in the communications system a mobile subscriber and/or the 
mobile station. 



An address conversion node 140, which is connected to the gateway 130, performs 
the conversion of the IP address into the subscriber identity SL With this subscriber 

20 identity SI the gateway 130 inquires a subscriber record database ISO which is 

connected to the gateway in order to retrieve further address information about the 
receiver, respectively the mobile station 180 and/or the mobile subscriber. With this 
further address information the gateway triggers further network elements 160 to 
locate the receiver and to transmit at least payload information of the data packet to 

25 the base station 170 for a further transmission to the receiver, respectively the 

mobile station 180. Therefore, at least one element of the further networic elements 
160 is connected to the gateway 130, and at least one element of the further network 
elements 160 is connected to the base station 170. 

30 In a further preferred embodiment of the present invention (not shown in Fig. 1), 
transmission of both payload information and signalling information between the 
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network elements of the communications system is perfomied by the IP network 
120. In other words, all network elements like the host 1 10, the gateway 130, the 
address conversion node 140, the subscriber record database 150, further network 
elements 160 the base station 170 and other base stations are connected to the IP 
5 network 120. 

Fig. 1 shows an architecture appropriate for a cellular communications system. The 
receiver of the payload information sent from a push service and provided by the 
application server is a mobile station 180. Alternatively, the receiver can be also a 
10 terminal in a fixed network, a PC or a laptop connected to the mobile station, or any 
other device connected to the communications system like a refrigerator. In other 
words, each device, which can be identified by an IP address, and which is 
connected to the communications network is an impropriate receiver of data 
information sent from a push service. 

15 

In an alternative embodiment of the architecture the gateway 130 can comprises the 
address conversion node 140. In another embodiment of the present invention the 
subscriber record database 150 can comprise the address conversion node 140. In 
general, the address conversion node 140 can be located either as a separate node in 
20 the communications system, or it can be comprised in any other node of the system. 

Fig. 2 shows an exemplary set-up of a mobile terminated push service data session. 
An application server, respectively a host sends a data packet to an IP address 210. 
A gateway of the communications system receives the data packet 220. After 

25 reading the BP address of the data packet 230. the gateway requests by use of the IP 
address a subscriber identity SI from the address conversion node 240. With this 
subscriber identity SI available, the gateway requests further subscriber data from a 
subscriber record database 250. In the next step, the gateway initiates a further 
delivery of payload information of the data packet 260, This is done by use of the 

30 further subscriber data. These data allow further network elements in the next step 
270 to locate a base station that can serve the subscriber. Then, further network 
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elements transmit the payload infomiation to the located base station 280. This base 
station sends the payload infomiation to the subscriber's mobile terminal 290. 

In order to deliver push service payload data to subscriber's mobile terminal, the 
5 payload of one or more data packets sent from the host, respectively the application 
server, is read by a network node of the communications system, preferably by the 
gateway. Then it is transmitted to the receiver, respectively the subscriber's mobile 
terminal, either by use of a circuit-oriented protocol or by use of a packet-oriented 
protocol. In a further embodiment of the present invention instead of only payload, 

10 whole data packets sent from the host or an application server are further 

transmitted to the receiver. This can be done either via a separate IP backbone 
network or by means of the IP network 120 according to Fig. 1 . In the latter case, 
apart from the host 1 10 and the gateway 130 other key elements of the 
communications network necessary for such a transmission are connected to the IP 

IS network as explained above. In order to transmit a whole data packet to the 

appropriate receiver the data packet can be encapsulated in another data packet, 
which is addressed to the appropriate base station responsible for the delivery of 
information over the air interface to the mobile station. Alternatively, the IP address 
of the data packet which is sent from the application server, respectively the host, 

20 can be changed to the IP address of the base station or the appropriate network node, 
which delivers the information to the subscriber. 

The communications system outlined in the figures, especially in Fig. 1, is well 
suited for packet PDC systems, GPRS systems and for UMTS. However, the 
25 invention is not limited to implementations with these systems. The invention can 
be used in all systems, in which data packets that are addressed to a receiver's IP 
address are transported internally in the system to the receiver by use of a subscriber 
identity SI, or in general, by use of an address of a type different to the IP address. 



30 A simplified exemplary data transmission from a host and/or an application server 
to a mobile station is illustrated as a message sequence chart in Fig. 3. In a first step 
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305, a data packet is sent from a host or an applications server 1 10 to a gateway 
130. The gateway tracks in the next step 310 whether a subscriber identity SI that 
belongs to the IP address is stored in a local buffer 301 of the gateway. If the 
subscriber identity is not available at the local buffer a negative acknowledgement is 
5 sent back 315 to the gateway. Then, the gateway requests 320 by use of the IP 
address the subscriber identity SI from the address conversion node 140. After 
receiving 325 of the subscriber identity SI from the address conversion node, the 
gateway sends 328 the IP address and a corresponding subscriber identity SI to the 
local buffer. This allows later on if further data packets for the same receiver are 
10 received during the data session an easy look-up of the subscriber identity. 

In a next step 330 the subscriber identity SI is sent to the subscriber record database 
150 in order to retrieve 335 subscriber data. These subscriber data can comprise, 
e.g., location information, roaming information and/or charging information. The 
15 subscriber data are used by the further network elements 160 in order to determine 
the appropriate base station 170, which can send information to the receiver's 
mobile station 180. 

Therefore, the gateway 130 sends in the next step 340 the subscriber data to furtiier 
20 network elements 160 and retrieves 345 further address information. These further 
address information can be, e.g., an internal address of a base station 170, which is 
capable to reach the mobile station 180 of the subscriber. In the next step 350 the 
gateway 130 sends the payload data information of the data packet to the base 
station 170 which sends further 355 the payload information to the mobile station 
25 1 80. In addition (not shown in Fig. 3), also the subscriber identity SI and/or the IP 
address can be transmitted from the gateway 130 to the mobile station 180 for a 
further use, 

A payload delivery of further data packets belonging to the same data session, i.e. 
30 data packets addressed to the same BP address as a first data packet of the data 

session, makes use of the buffered subscriber identity SI. As shown in Fig. 3, after 
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receiving of such a further data packet sent 360 from the host or application server 
1 10 to the gateway 130, the gateway sends 365 the BP address to the buffer, and 
receives 370 the conesponding subscriber identity SI. With this subscriber identity, 
further steps necessary for the delivery of at least the data packet's payload 

5 information arc performed. I.e.. in step 375 the gateway 1 30 sends the subscriber 
identity SI to the subscriber record data base 150 and retrieves 380 subscriber data. 
Then, it sends 385 subscriber data to further network elements 160 in order to 
retrieve 390 further address information. In the next step 395. at least the payload of 
the further data packet is sent, preferably together with the subscriber identity and/or 

10 the IP address to the base station 170, which transmits 398 these information to tiie 
mobile station 180. 

The message sequence chart in Fig. 3 as well as the charts in tiie following figures 4 
and 5 are simplified with regaixis to the determination of the mobile station's 

15 location, which is not an object of tiie present invention. Nevertheless, a person 

skilled in tiie art knows the deudls of tfie appropriate metiiods and messages for the 
individual systems from tiie corresponding standards and/or otiier literature. E.g., for 
tiie GSM system reference is made to Mouly, Pautet The GSM System for Mobile 
Communications'. Ratiier, apart from tiie retiieval of subscriber data from flie 

20 subscriber record database, tiie invention can also be used transparent to tiie cellular 
part of the communications system. 

Fig. 4 illustrates a furtiier preferred embodiment of tiie present invention by a 
sequence chart of anotiier simplified exemplary data transmission from a host and/or 

25 an application server to a mobile station.. In a first step 400. a data packet is sent 
from a host or an applications server 1 10 to a gateway 130. The gateway tracks in 
tiie next step 405 whetiier subscriber data tiiat belong to tiie subscriber's IP address 
arc stored in a local buffer 301 of tiie gateway. If subscriber data are not available at 
tiie local buffer a negative acknowledgement is sent back 410 to tiie gateway. Then. 

30 tiie gateway requests 4 1 5 by use of tiie IP address the subscriber identity SI from tiie 
address conversion node 140. After receipt 420, tiie subscriber identity SI is sent 
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425 to the subscriber record database 150 in order to retrieve subscriber data. After 
receiving 430 of the subscriber data from the subscriber record data base, the 
gateway sends 435 the IP address and the corresponding subscriber data to the local 
buffer. This allows later on if further data packets for the same receiver are received 
5 during the data session an easy look-up of the subscriber data. 

The gateway 130 sends in the next step 440 the subscriber data to further network 
elements 160 and retrieves 445 further address information. As explained above, 
these further address information can be, e.g., an internal address of a base station 
10 170, which is capable to reach the mobile station 180 of the subscriber In the next 
step 450 the gateway 130 sends the payload data information of the data packet to 
the base station 170 which sends further 455 the payload information to the mobile 
station 180. 



15 A payload delivery of further data packets belonging to the same data session makes 
use of the buffered subscriber data. As shown in Fig. 3, after receiving of such a 
further data packet sent 460 from the host or application server 1 10 to the gateway 
130, the gateway sends 465 the IP address to the buffer, and receives 470 the 
corresponding subscriber data. With this subscriber data, further steps necessary for 
the delivery of at least the data packet's payload information are performed as 
explained above. Le., in step 475 the gateway 130 sends the subscriber data to 
further network elements 160 in order to retrieve 480 further address information. In 
the next step 485, at least the payload of the further data packet is sent, preferably 
together with the subscriber identity and/or the IP address to the base station 170, 
which transmits 490 these information to the mobile station 180. 



Fig. 5 illustrates a further preferred embodiment of the present invention by a 
sequence chart of another simplified exemplary data transmission from a host and/or 
an application server to a mobile station 180. In a first step 500, a data packet is sent 
from a host or an applications server 1 10 to a gateway 130. The gateway tracks in 
the next step 505 whether further address information about the receiver identified 
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by the IP address are stored in the local buffer 301. If further address information is 
not available a negative acknowledgement is sent 510 from the buffer to the 
gateway. Then, the gateway requests 515 by use of the IP address the subscriber 
identity SI from the address conversion node 140. After receipt 520, the subscriber 
5 identity SI is sent 525 to the subscriber record database 150 in order to retrieve 530 
subscriber data. By use of the subscriber data, the gateway requests 535 further 
address information of the mobile station 180 from further network elements 160. 
After receiving 540 of the further address information, the gateway sends 545 the IP 
address and the corresponding further address information to the local buffer. This 
10 allows later on if further data packets for the same receiver are received during the 
data session an easy look-up of the further address information. In the next step 550 
the gateway 130 sends the payload data information of the data packet to the base 
station 170 which sends further 555 the payload information to the mobile station 
180. 

15 

A payload delivery of further data packets belonging to the same data session makes 
use of the buffered further address information. After receiving of such a further 
data packet sent 560 from the host or an application server 1 10 to the gateway 130, 
the gateway sends 565 the IP address to the buffer, and receives 570 the 
20 corresponding further address information. In the next step 575, at least the payload 
of the further data packet is sent, preferably together with the subscriber identity 
and/or the IP address to the base station 170 identified by the further address 
information. This base station transmits 580 the payload information to the mobile 
station 180. 

25 

In the following, the determination of a subscriber identity SI from a given IP 
address as it takes place, e.g., at the address conversion node of the communications 
system is explained in detail. In general, the determination of the subscriber identity 
makes use of a division of the IP address into two portions. A first portion of the IP 
30 address is used to retrieve by a look-up in a look-up table a first portion of the 



wo 01/19110 PCT/EPOO/07957 

18 



subscriber identity SI. A second portion of the IP address is assigned to a second 
portion of the subscriber identity SI. 

Although proprietary address formats of the IP address and the subscriber identity 
5 SI can be used in the present invention, there are standard formats available, which 
are widely used in today's commercially available communications systems. These 
standard formats support by their structure the division of the IP address and/or the 
subscriber identity SI into two portions, and therefore also the determination of the 
subscriber identity SI from the IP address. 

10 

A known subscriber identity SI, which is standardised, is the international mobile 
station identity IMSI according to the ITU-T Recommendation E.212. The IMSI 
consists of a mobile country code MCC, which identifies uniquely a country of 
domicile of a mobile station, followed by a mobile network code MNC, which 
15 identifies uniquely a home public land mobile network of the mobile station, 

followed by a mobile station identification number MSIN, which identifies uniquely 
the mobile station within a public land mobile networic. Only numerical characters 
are used in the IMSI. The maximum length of the IMSI is 15 digits. 

20 A known IP address structure is the 32 bit IPv4 address structure. Such an address 
has a four octet format which is generally expressed in a dotted decimal point 
format, with each octet written as a decimal integer separated from other octets by 
decimal points (e.g. 193.154.180.123). 

25 Global IP addresses are issued according to one of three commonly used classes. 
Class A IP addresses employ their first octet as a networic identifier and their 
remaining three octets as a host identifier. Since three octets are available for 
specifying a particular host, by use of a Class A address 2^"*, or nearly 17 million, 
addresses are available for use with possible hosts. On the other hand. Class B IP 

30 addresses employ their first two octets to identify the network and their second two 
octets to identify a particular host. Thus, by use of Class B addresses, approximately 
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15 



20 



64,000 hosts can be identifled. Finally, Class C IP addresses employ their first three 
octets to identify the network and their last octet to identify a host. Therefore, a 
single Class C network can provide 256 host addresses. 

Fig. 6 shows a determination of an IMSI from a given IPv4 address in a Class A 
format. A first portion of the given IP address is used for a look-up in a look-up 
table in order to retrieve a first portion of the IMSI. In a further step, a second 
portion of the IP address is assigned to a second portion of the IMSI. 

In Fig. 6, a 32 bit, i.e. 4 byte, IPv4 address 3. 1 .226.64 is exemplary given to 
illustrate the determination of the corresponding IMSI. The first byte, respectively 
the first portion of the IP address, has the value 3 and represents the network 
identifier according to the Class A IP address type definition. The remaining three^ 
bytes, respectively the second portion of the IP address, have the values 1, 226 and 
64 and represent the host identifier according to the Class A IP address type 
definition. The network identifier is used to look-up the MCC and MNC values, 
respectively the first portion of the IMSI, from a look-up table. For the given value 
3 of the network identifier the lookup results according to the example shown in 
Fig. 6 in the value 44093 as the first portion of the IMSI. 

If a Class A IPv4 address format is used, the look-up table can contains up to 256 
different network identifiers and corresponding MCCs and MNCs. In practise, the 
number of entries might be lower because it reflects the number of operators 
connected to the communications system*s IP network, the used numbering plan and 
the number of subscribers served by each operator. Considering an IP netwoiic 
shared between different operators, each operator has at least one entry of a network 
identifier in the look-up table. Each operator can have more than one entry, if the 
numbering plan for the IMSIs foresees more than one MCC per country, or in 
general, if a high number of subscribers are to be served. 



30 
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A further step for the determination of the BMSI is the assignment of the host 
identifier, respectively the second portion of the IP address, to the MSIN, 
respectively the second portion of the IMSI. As shown in Fig. 6, each host identifier 
byte's value is converted to its hexadecimal representation. Le., the value of the first 
5 host byte 1 corresponds to the hexadecimal value 1 , the value of the second host 
byte 226 corresponds to the hexadecimal value E2, and the value of the third host 
byte 64 corresponds to the hexadecimal value 40. In their order of appearance, the 
hexadecimal byte values represent the hexadecimal value 1E240, which corresponds 
to the decimal value 1234S6. This value represents MSIN of the IMSI, or in other 
10 words, the second portion of the IMSI. Thus, the assembled IMSI reads as follows: 
44093123456. 



Although the present invention is especially useful for Class A IPv4 address types, it 
can be used as well with the IPv4 address formats Class B or Class C according to 

15 the operator's preferences. A person skilled in the art will recognise also the 

possibility to use the present invention with other, proprietary IP address structures, 
as well as with an address structure according to the classless interdomain routing 
(CIDR) architecture. The present invention can also be used, if a so-called 
subnetting of the IP address takes place, e.g. if the subnet identifier represents the 

20 first portion of the IP address. Subnetting allows a network to be split into several 
parts for internal use, wherein it still acts like a single netwoilc to the outside world. 
For Details about CIDR and subnets, reference is made to Andrew S. Tanenbaum, 
Computer Networks*, Prentice Hall 1996, pp. 434-437 and pp.4 17-4 19. 

25 In a further preferred embodiment the subscriber identity SI corresponds to the 

mobile station integrated services digital network number MSISDN according to the 
rrU-T recommendation E.164. In this case, country code CC and national 
destination code NDC of the MSISDN represent the first portion of the subscriber 
identity SI. The second portion of the subscriber identity SI is represented by the 

30 subscriber number of the MSISDN. 
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In a further preferred embodiment of the present invention the push service 
providing host or an application server sends data packets by use of an IPv6 address 
type. IPv6 addresses are 128 bit in length. Therefore* a significantly increased 
number of different IP addresses is available with IPv6 compared to IPv4. 

Operators with an IPv4 network can migrate their proprietary IP network into the 
international Internet if they reserve some part of the IPv6 address space for their 
purposes. The reservation is done, e.g., by a fixed prefix as a further portion of the 
IP address. Then, such a prefix supports the locating of the first and second portion 
of the IP address, that arc necessary for the determination of the IMSL The prefix 
itself is not necessary for the determination of the IMSI. 

In order to ensure backward compatibility to the existing IPv4 addresses, e.g., an 
unicast subnet that allows for addresses with four host bytes can be reserved for 
such operators. In this case, the initial 12 bytes of the IPv6 address stracture can be 
used for any addresses, but the trailing four bytes are reserved for the existing IPv4 
addresses that are already assigned to subscribers. 

As an example, the value 5500:0100:0000:0000:00(X):(X)00 is assigned as a prefix 
for backwards compatible networks. Then, the IPv4 address 3. L226.64 as used 
above that belongs to the IMSI 44093 1 23456 is coded as 
55(X):0100:()0()0:0()()0:0000:00()0:0301:E240 as IPv6 address. 

Furthermore, IPv6 addresses are useful if more than one IP address shall be 
available per subscriber, like it is possible with UMTS, e.g., if more than one IP 
protocol stack is implemented in UMTS terminals. Although the same functionality 
can be provided by using IPv4 addresses , e.g. by the use of several top-level 
domains per subscriber, the proposed solution based on the IPv6 format is more 
convenient. The following example illustrates such an IPv6-based solution that 
allows for an IMSI in 9 bytes: The MCC is coded in two bytes, the MNC is coded in 
one byte and the MSIN is coded in 5 bytes. Such a coding allows for MSINs with 10 
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digits in length, which is the maximum that is allowed according to the ITU-T 
recommendation E.212. In this case, multiple IP addresses per subscriber can be 
supported by at least one trailing byte. 

5 As an example, the 5500:000:000:00 is assigned as a prefix for all public land 
mobile networks. The IMSI consists of a MCC with the value 440 = 01 B8 hex, a 
MNC with the value 93 = 3F hex, and a 10 digit MSIN with the value 1234567890 
= 00 49 96 02 D2 hex. One trailing byte is provided, which allows for 256 different 
IP addresses per subscriber. This results in an IPv6 address interval for a subscriber 
10 having the IMSI 440 93 1234567890 

from 5500:0000:0000:0001 :B83F:0049:9602:D200 
to 5500:0000:0000:0001 :B83F:0049:9602:D2FF . 

In a further preferred embodiment of the present invention the described method is 
15 performed by software code portions of a computer program or a computer program 
product, which is loadable into the internal memory of a digital computer, when the 
program is executed on a computer. Such a computer can be located e.g. at the 
gateway node or at the address conversion node. Altematively, the computer can be 
represented as a distributed system, cs^able of executing the program in a 
20 distributed manner. This can be done, e.g. if the computer uses a so-called network 
operation system for its internal functions, or in other words, if the distributed 
computer system uses a middleware. 

Altematively, the computer program can be executed also in an environment outside 
25 of the communications system, e.g. on a simulator or a test system. Also an 
implementation in a mobile station is possible. 

In order to allow an easy portability between different computers, in a further 
preferred embodiment the computer program is stored on a computer usable 
30 medium like a floppy disk, a CD ROM or a chip card. 
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While in the above the present invention has been discussed with respect to specific 
IP address formats and subscriber identity formats, for a person skilled in the art it is 
evident that the use of any format of these addresses however defined may be 
considered within the framework of the present invention. 
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Claims 

1 . Method for facilitating data transmission in a communications system that 

5 identifies a receiver of data by a further address type (SI) than a sender of data, 

with the steps of 

- receiving a data packet, 

- reading an Internet Protocol address (IP) of the data packet, 

- determining a subscriber identity (SI) that is assigned to the Internet Protocol 
10 address (IP), 

- initiating a delivery of a payload information of the data packet to a receiver by 
use of the subscriber identity (SI). 

2. Method according to claim 1, wherein the step of determining the subscriber 
15 identity (SI) comprises the steps of 

- retrieving by use of a first portion of the Internet Protocol address (IP) through 
a look-up a first portion of the subscriber identity (SI), 

- assigning a second portion of the Internet Protocol address (IP) to a second 
portion of the subscriber identity (SI). 

20 

3. Method according to claim 1 or 2, wherein the subscriber identity (SI) is the 
International Mobile Subscriber Identity (IMSI). 

4. Method according to claim 1, 2 or 3, wherein the step of initiating the delivery 
25 comprises the step of 

- determining at least one further address information of the receiver by use of 
the subscriber identity (SI). 



5. 

30 



Method according to any of the claims 1 to 4, with the additional step of 
- storing the Internet Protocol address (IP) and either one or both of the 
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15 7. 
8. 

20 



subscriber identity (SI) and the further address information for a look-up in a 
buffer. 

Method according to claim 4 or 5, with the additional steps of 

- receiving at least one further data packet comprising the Internet Protocol 
address (IP), 

- reading for each further data packet its Internet Protocol address (IP), 

- retrieving for each further data packet the subscriber identity (SI) and/or the 
further address information from the buffer by use of the Internet Protocol 
address (IP), 

- initiating for each further data packet a delivery of its payload information to 
the receiver by use of the subscriber identity (SI) and/or the further address 
information. 

Method according to any of the claims 1 to 6, wherein the Internet Protocol 
address (IP) is an IPv4 address. 

Method according to any of the claims 2 to 7, wherein the first portion of the 
Internet Protocol address (IP) is a network identifier or a subnet identifier, 
and wherein the second portion of the Internet Protocol address is a host 
identifier. 

Method according to claim 7 or 8, wherein the IPv4 address is encoded in a 
Class A format. 

Method accoiding to any of the claims 1 - 6 or 8, wherein the Internet Protocol 
address (IP) is an IPv6 address. 



30 



1 1. Method according to any of the claims 1 to 12, wherein the subscriber identity 
(SI) is the mobile station integrated services digital network number (MSISDN). 
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12. Node in a communications system adapted to perform a method according to 
any of the claims I to 1 1 . 



13. Communications system, comprising 
5 a host comprising means for sending of data packets, 

- a gateway node comprising means for performing a method having the steps 
according to any of the claims 1 to 11, 

- an IP network for transmission of data packets between at least two elements 
of the communications system, 

10 - a receiver of payload information of at least one data packet, 

- a subscriber profile data base (HLR) comprising subscriber profile data 
necessary for a determination of a current delivery address of the receiver, 

- an address conversion node, comprising a look-up table for at least a first 
portion of internet protocol addresses (IP) and a first portion of the subscriber 

15 identity (SI). 

14. Communications system according to claim 13, comprising in addition 

- a firewall connecting the host with a further network (Internet). 

20 15. Communications system according to claim 13 or 14, wherein the host 
comprises in addition an application server. 



16. Communications system according to claim 13, 14 or 15, wherein the subscriber 
profile database (HLR) comprises the address conversion node. 

25 

17. Communications system according to claim 13, 14 or 15, wherein the gateway 
node comprises the address conversion node. 



18. Communications system according to any of the claims 13 to 17, wherein the 
30 communications system comprises a Packet Personal Digital Cellular system 
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(PPDC). 



19. Communications system according to any of the claims 13 to 17, wherein the 
communications system comprises a General Packet Radio Service system 



20. Communications system according to any of the claims 13 to 17, wherein the 
communications system comprises a Universal Mobile Telecommunication 
System (UMTS). 

10 

2 1 . Computer program loadable into the internal memory of a digital computer, 
comprising software code portions adapted to perform a method having the steps 
of either one of the claims 1 to 1 1 when the program is run on a computer. 



5 



(GPRS). 



15 22. A computer program according to claim 21 stored on a computer usable 
medium. 
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AMENDED CLAIMS 
[received by the International Bureau on 1 1 January 2001 (1 1.01.01); 
original claims 1-22 replaced by new claims 1-21 (4 pages)] 



Claims 



5 1 . Method for facilitating data transmission in a communications system that 

identifies a receiver of data by a further address type (SI) than a sender of data, 
with the steps of 

- receiving a data packet, 

- reading an Internet Protocol address (IP) of the data packet, 

10 - determining a subscriber identity (SI) that is assigned to the Internet Protocol 

address (IP), 

- initiating a delivery of a payload information of the data packet to a receiver by 
use of the subscriber identity (SI), 

and wherein the step of determining the subscriber identity (SI) comprises the 
15 steps of 

- retrieving by use of a first portion of the Internet Protocol address (IP) through 
a look-up a first portion of the subscriber identity (SI), 

- assigning a second portion of the Internet Protocol address (IP) to a second 
portion of the subscriber identity (SI). 

20 

2. Method according to claim 1, whmin the subscriber identity (SI) is the 
International Mobile Subscriber Identity (IMSI). 

3. Nfethod according to claim 1 or 2, wherein the step of initiating the delivery 
25 comprises the step of 

- detemiining at least one further address information of the receiver by use of 
the subscriber identity (SI). 

4. Method according to any of the claims 1 to 3, with the additional step of 
30 > storing the Internet Protocol address (IP) and either one or both of the 
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IS 6. 
7. 

20 

8. 

25 

9. 



subscriber identity (SI) and the further address information for a look-up in a 
buffer. 

Method according to claim 3 or 4, with the additional steps of 

- receiving at least one further data packet comprising the Internet Protocol 
address (IP), 

- reading for each further data packet its Internet Protocol address (IP), 

- retrieving for each further data packet the subscriber identity (SI) and/or the 
further address information from the buffer by use of the Internet Protocol 
address (IP), 

- initiating for each further data packet a delivery of its payload information to 
the receiver by use of the subscriber identity (SI) and/or the further address 
information. 

Method according to any of the claims 1 to S, wherein the Internet Protocol 
address (IP) is an IPv4 address. 

Method according to any of the claims 1 to 6, wherein the first portion of the 
Internet Protocol address (IP) is a network identifier or a subnet identifier, 
and wherein the second portion of the Internet Protocol address is a host 
identifier. 

Method according to claim 6 or 7, wherein the IPv4 address is encoded in a 
Class A format. 

Method according to any of the claims 1 - 5 or 7, wherein the Internet Protocol 
address (IP) is an IPv6 address. 

K Method according to any of the claims 1 to 9, wherein the subscriber identity 
(SI) is the mobile station integrated services digital network number (MSISDN). 
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11. Node in a communications system adapted to perform a method according to 
any of the claims 1 to 10. 

12. Communications system, comprising 

5 a host comprising means for sending of data packets, 

- a gateway node comprising means for performing a method having the steps 
according to any of the claims 1 to 10, 

- an IP network for transmission of data packets between at least two elements 
of the communications system, 

0 - a receiver of payload information of at least one data packet, 

- a subscriber profile data base (HLR) comprising subscriber profile data 
necessary for a determination of a current delivery address of the receiver, 

- an address conversion node, con^rising a look*up table for at least a first 
portion of internet protocol addresses (IP) and a first portion of the subscriber 

5 identity (SI). 

13. Communications system according to claim 12, comprising in addition 

- a firewall connecting the host with a further network (Internet). 

> 14. Communications system according to claim 12 or 13, wherein the host 
comprises in addition an application server. 

15. Communications system according to claim 12, 13 or 14, wherein the subscriber 
profile database (HLR) comprises the address conversion node. 

5 

16. Communications system according to claim 12, 13 or 14, wherein the gateway 
node comprises the address conversion node. 

17. Conmiunications system according to any of the claims 12 to 16, wherein the 
) communications system conq)rises a Packet Personal Digital Cellular system 
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18. Communications system according to any of the claims 12 to 16, wherein the 
communications system comprises a General Packet Radio Service system 



19. Communications system according to any of the claims 12 to 16, wherein the 
communications system comprises a Universal Mobile Telecommunication 
System (UMTS). 

10 

20. Computer program loadable into the internal memory of a digital coii^>uter, 
comprising software code portions adapted to perform a method having the steps 
of either one of the claims 1 to 10 when the program is mn on a computer. 

15 21. A computer program according to claim 20 stored on a computer usable 
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(GPRS). 
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1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23. 1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacMng (see Box II). 



4. With regard to the title, 

pC] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. fi 



Pn as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 
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